Evaluation of the metabolism, bioactivation and pharmacokinetics of triaminopyrimidine analogs toward selection of a potential candidate for antimalarial therapy.
1. During the course of metabolic profiling of lead Compound 1, glutathione (GSH) conjugates were detected in rat bile, suggesting the formation of reactive intermediate precursor(s). This was confirmed by the identification of GSH and N-acetylcysteine (NAC) conjugates in microsomal incubations. 2. It was proposed that bioactivation of Compound 1 occurs via the formation of a di-iminoquinone reactive intermediate through the involvement of the C-2 and C-5 nitrogens of the pyrimidine core. 3. To further investigate this hypothesis, structural analogs with modifications at the C-5 nitrogen were studied for metabolic activation in human liver microsomes supplemented with GSH/NAC. 4. Compounds 1 and 2, which bear secondary nitrogens at the C-5 of the pyrimidine core, were observed to form significant amounts of GSH/NAC-conjugates in vitro, whereas compounds with tertiary nitrogens at C-5 (Compound 3 and 4) formed no such conjugates. 5. These observations provide evidence that electron/hydrogen abstraction is required for the bioactivation of the triaminopyrimidines, potentially via a di-iminoquinone intermediate. The lack of a hydrogen and/or steric hindrance rendered Compound 3 and 4 incapable of forming thiol conjugates. 6. This finding enabled advancement of compound 4, with a desirable potency, safety and PK profile, as a lead candidate for further development in the treatment of malaria.